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ABSTRACT: A method is proposed for taking into account distortions of aniso# = ae 


_ + tropy of cosmic rays by the geomagnetic fiel d the directional dia- | ieee. 2 
gram of the instrument. The authors have com fated matrices restoring ~- sf 
the true vector of anisotropy for instruments of the Yakutsk complex. 
Computations were made using coupling coefficients for different zenith ; 

,angles and three forms of the energy spectrum of anisotropy. Using the ! 
jmatrices the authors have restored the true vectors of anisotropy for 
ithe neutron component for three epochs of solar activity (1958-1964). 

Readings of azimuthal telescopes were used in finding the true vectors 
‘and the vectors of the atmospheric influence for the earth's surface and. 
for depths ‘of 7.20 and 60 m (water equivalent). An evaluation: is erved 
of the degree of Agrocrone. between the derived vectors and three’ forms - 
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TITLE: New method for studying the anisotropy of cosmic rays \ 


SOURCE: AN SSSR. Sibirskoye otdeleniye. Sibirskiy institut zemnogo mag etizma, ionos 
a radiovoln, Issledovaniya po geomagnetizmu i aeronomil (Studies in geo~ 


i rasprostraneniy 
magnetism and aeronomy). Moscow, Izd-vo Nauka, 1966, 105-110 


TOPIC TAGS: cosmic ray anisotropy, cosmic ray intensity, cosmic ray 


ABSTRACT: A method is proposed for determining the instantaneous characteristics of the 
anisotropy of cosmic rays. The method will make it possible to obtain the anisotropy dis- 
tribution in the meridional planes and to study the anisotropy of phenomena characterized by 
abrupt changes in the isotropic background (such as the Forbush decreases), all of which was [~~ 
not possible using the method of diurnal variations. The method proposed makes use of the 
fact that the world-wide network of stations established during the IGY makes it possible to 
determine the neutron component with an hourly statistical accuracy of 0.1% and, thereby, 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651120018-6" 


"APPROVED FOR RELEASE: 07/13/2001 CEA RDE SO O02 toRU0 TOS EL 001s .e 


TERT S| pens 


Se nee en eaene tenner RSE PE ee SSarars 


Lo UUNAN oh 


“ACC NR: A'T6027220 


~hr observational period, provided that 
its amplitude exceeds the mean amplitude by a factor of more than 2. A distinctive feature 


tial sphere in the form of a series in Spherical functions and the use of the first spherical 
harmonic of the series. The expression for the first harmonic yields the amplitude of the 
anisotropy vector and an expression for the intensity in an arbitrary direction at an angle to 
the direction of the anisotropy vector. The Spherical analysis reduces to the solution of a 
system of liner: «quations with four unknowns, The solution of the system determines the 
isotropic portica of cosmic-ray intensity as well as three components of the anisotropy vec- 
tor. The coefficients at the unknowns are calculated and tabulated for 38 Stations, taking into 
account the effect of the geomagnetic field on the charged-particle trajectories, and also the 
energy spectrum of the variations. Orig. art. has: 6 formulas and 1 table. 
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| TITLE: The nature of cosmic ray variations 
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geomaguetism and aeronomy). Moscow, Izd-vo Nauka, 1966, 111-118 


TOPIC TAGS: cosmic ray intensity, solar cycle, magnetic field 


ABSTRACT: A brief survey is given of available data concerning the variation of cosmic iy 
intensity and the effect responsible for this variation. The effects of fluctuations of the 
magnetosphere and temperature fluctuations in the upper atmosphere on cosmic ray variations 
are examined. Cosmic ray flares with energies up to 10 Bev, and their association with 
Forbush decreases are discussed in relation to their effect on cosmic ray variations. The 
1l~year variations, 27-day variations, and solar diurnal and annual variations are shown to be 


closely interrelated 


, and to have modulation of galactic cosmic rays by the radial inter- 
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2 
planetary field as thelr common source. All existing observations on the variation of cosmic: - 
ray intensity are seen to indicate the existence of an external (with respect to the sun) radial 
interplanetary magnetic field and the predominant contribution of the dynamic effects of the 
field's disturbances to the modulation of galactic particles, An important feature of the field's 
configuration (deduced from observations. of the variation of cosmic ray intensity, and also 
from other unrelated data) is its oblateness with respect to the plane of the ecliptic or the 

solar equatorial plane. 
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‘PITLE: A new method for investigating cosmic ray anisotropy 


REF SOURCE: Sb. Issled. po geomagnetizmu i aeron. M., Nauka, 1966, 105-110 


'mgpic TAGS: cosmic ray anisotropy, linear equation, earth magnetic field, particle 
trajectory, radiation spectrum, variational problem ; 


iABSTRACT: A method using the spherical analysis of data from a worldwide network of 
istations is suggested in order to obtain the instantaneous characteristics of cosmic 
‘ray anisotropy. The analysis can be reduced to solving a system of Linear equations 
“with four unknowns. The solution determines the isotropic intensity and three compo~ 
‘nents of tne auisotropy vector. Introduced is a calculation for the coefficients 

| for the unknowns in the equations for each station. The effect of the earth's magnet- 
‘de field on particle trajectories, as well as differences in the energy Aaah pete Nor ae 


‘tropic and anisotropic variations, is considered. Abstract. Translation of abstrac 
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ABSTRACT: The presence of a floating tail assembly can exert a noticeable effect. 

on not only the short-term, but also on the long-term movement, as a result of {| 
a significant change in the characteristics of its turning moments depending on the 
Mach number of the flight. This is particularly important in supersonic flight eas 
_ and in takeoff and landing. (See Fig. 1) 
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| The article derives and solves a system of equations to 
It is demonstrated that the long-term movement of an airplane with |: - 
with sufficient accuracy for engineering pur-' 


: movements. 
. a floating leading tail assembly can, 


“poses, be described by a system of differential equations of the 


- floating tail assembly can exert a significant effe 
onic flight conditions. The effect of a floating 


an airplane, especially under supers 


tail assembly on the long-term movement depends basically on the magn 
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| the turning moments of the planes of the floating tail assembly, according to the ot 
> Mach number of the flight. Orig. art. has: 16 formulas, 3 figures, and 2 tables |. 
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he beneficial effect of fertihzers an the tomate crop and the 
fiffercnces obtatned with different: orders of nutrition we 
magnified by 2,4-D. Its best eflect shows up at the point 
of max. nutrition. In the presence of 2,4-1) the fruit does 
not show the formation of phytin that accompanies usual 
aes development. The nutrients that flow into the plants 


under the effect of 2.4-1) generally remain in the form of 
sugure in the ovaries, since no seeds form whieh wold have 
© atiheet the sugars foe thei growth, GoM. Kosolapatt 
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[Viticulture is a highly profitable branch of the econony] 
Vynohradarstvo - vysokoprybutkova haluz' hospodarstva. Uzhhorod, 
Zakarvate'ke obl.vyd-vo, 1958. 21 p. (MIRA 13:3) 


1. Nachal'nik orgkolgospnogo viddilu oblasnogo upravlinnya 
sil's'kogo gospodarstva (for Skripka). 
(Viticulture--Econonic aspects) 
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Protective action of gelatin and peptone towards sodium potassium 
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1. L'vovakiy meditsinskiy institut, kafedra obshchey khimii. 
(Gelatin) (Peptones) (Bismthates ) 
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1. Laboratoriya po izyskaniyu novykh antibiotikov Kiyevskogo 
nauchno-issledovatel'skogo instituta epidemiologii i mikro- 
biologii. 
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TOPIC TAGS: soil pacteriology:» microorganism contamination 


Poltavsk Oblast, 5900 strains of actinomycetes were i4g0lated pelonging 
to 98 species of 15 series; among these 62.7% antagonists were founde 
The highest percentage of antagonists was found in low humus chernoZéens 


nay From 306 samples of chernozem, clay and sandy soils of 


=) 
exert 8 Lesser influence on the general jevel of actinomycetes then soit 
e. The highest number of actinomycetes was found during the summer ‘= 


(1188 ..4+102/8) » Representatives of the following dominated in she 
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Itatskoye ugol'noye mestorozhdeniye (Coal deposits of Itat) Moskva, Ugletekhizdat, 
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"Literatura": p. 7 
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(Strip ainine) (Coal mines and mining) 
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Gazosnabzhenlye 
topliv (Supplying the Eastern 
Solid Fuel Gasification) Moscow, Gostoptekhizdat, 1959. 


copies printed. 


Ed.: N-V- Shishakov, Doctor of Technical Sciences; Executive Ed.: tT. D. 


Yefremova; Tech. Ed.: A.V. Trofimov. 


PURPOSE: ‘This collection of articles is intended for designing, planning, 
and scientific research personnel, ag well as for engineers, technicians, 


and students specializing in solid fuel gasification. 


COVERAGE: This egllection of articles describes the problem of supplying the 
eastern regions of tne USSR with synthetic gas derived from the gasification 
of solid fuels to overcome that area's lack of natural gas. Individual 
articles discuss the distribution of the region's coal deposits, the quality 
and types of coal encountered, gasification process, and the economics involved 
roduction and supply of the synthetic gas product. The author thanks 


io ee 
y.s. ‘tshuler, Doctor of Technical Sciences. References accompany each 
article. 
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Volonikhin, Yu.V. Problems of Supplying the Eastern Regions of the 
Soviet Union With Gas Produced Through the Gasification of Solid Fuels 


Al'tshuler, V-S., and N.V. Shishakov. Mulvipurpose Utilization of 
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TITLE: A system for injecting fuel in an internal combustion engine, Glass 16, 


‘SOURCE: Isobruteniya, promyshlennyys obraztsy, tovarnyye anaki, no. 7, 1966, 87 


| 
joRG: none 
| 
i 
opie TAUS: fuol injection, internal combustion engine, valve 


| 
| 
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jNoe 1861132 | 
| | 
| 
| | 


ADSTRACT: This Author Certificate presents a system for injecting fuel in an internal, | 
combustion engine. The system contains a fuel tani and a pump for feeding the fuel 


into sprayers placed on the inlet collector. ‘he fuel is fed with the help of an 


| | 
| 
y the breaker of the ignition system-(see Figs 1). To | 
| 


electromagnetic yalve operatad by 


Fig. 1. 1 - fuel tank; 2 — pump} 
3 + sprayers;  - electromagnetic : __ 
valve; 5 = breaker; 6 - diode grid 
leak; 7 - valve shnft; 6 - regulator}; | 
oe pipe; 10 - collector 1 
| 
UDG: 622.u3-W2i-LI.2 | 
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decrease the cost of engine operation, the shaft of the valve is connected to a 


;membrane of a pneumatic regulator maa: the valve in response to the evacuation of 
the inlet collector. Orig. art. has: 2. figure, 
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= {Skripkin, V. A. On transsonic flow of a plane gas jet from ° )- eee ay, 
i “a Hozzlé With parallel walls, Prild. Mat. Meh. 19, 89-98 Se > 7) eee ; 
i -€1955). (Russian) Si sot 
|. The author considers oscillatory motion of a slightly de 
«+ ¢ Supersonic Jai into an atmosphere of slightly lower pressure, @Q 
% | Entropy hanges are ignored and equations of motion = 
~°L eimpNfier, by-use of transonic approximation. Analytical 
*\:, | solutions are developed in parts of the expanding ‘half of 
ir the fisst wave of the jet. Solutions in the simple wave : 
: regions centered on the edges of the nozzle unit can be . 
- ; ¥ itterdown immediately and determine conditions on the i* 
| upstream sides of the quadrilateral in which these centered : 
‘ | Waves. iiteract. The motion in the region of interaction is 
| then found in the hodograph plane by solving the Euler- 
| Poisson equation by Riemann’s methed, In the general a 
' case the analytical solution is terminated ar the downstream Babes 
' vertex of the quadrilateral, but, in the special case of a sonic 1 
. 4 jet, the analvtical solution is extended to cover the whole ; 
'~ | of the expanding half of the wave. i ae 
. 4s. The author incorrectly states that the flow pattern in the ; ne ier: 
: _':, |; 8econd, compressive half of the firat wave is a mirror image a Ses 
ai | of that in the expanding half. In fact, as is well known, this sein teat Pa ES 
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AUTHOR: SKRIPKIN, V.A. (Moscow) 40-5-16/20 
- TITLE: Approximative Formulas for the Rotary Yector for Small Defor- 
; mations (Priblizhennyye formly dlya vektora povorota pri maloy 
deformatsii) 
, PERIODICAL: Prikladnaya Hat. i Mekh.,1957,Vol.21,Nr 5,pn-719 (USSR) 
ABSTRACT: Starting from the expression for homogeneous deformations in 


a connected medium in the neighborhood of a single point of 
this medium the author carries out simplifications of the de- 
formation expressions which are based on certain properties of 
the deformation tensor. If the deformation is sufficiently 
small, then the components of the deformation tensor can be 
neglected against the value of the angle of rotation, so that 
explicit epproximative formulas cen be obtained. Iffin this 
formulas also the angle of rotation is put so small that the 
gine can be taken equal to the angle, then one obtains the 
well-known formulas of the linear theory of deformation. 
But also for finite deformations the expression for the ro- 
tary tensor is given. 
There are no figures, no tables, and no references. 

SUBMITTED: May 30, 1957 

AVAILABLE: Library of Congress 
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Skripkin, Vv .. sev /20-123-5-8/5C 
nerai Theory of Relativity 
(Usloviya na udarnykh volnakh v ctshehey tecril otncsitel'nosti) 


Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 5, 
pp 799 - 862 (USSR) 


The author deduces conditions on shock waves for an idaa 
compressible medium in the general theory of relativity. For 
the case of a central symmetrical field, the components of the 
metrical tensor of the four-dimensional space arc agswmed to 


be continuous (and thet their derivatives - discontinuous) in 
the transition through the wave. The author finds the conditions 
for the first and second derivatives of the components sf the 
metrical tensor on a shock wave in the general case. First the 


equations for the motions of an ideal liquid in the ¢ 
theory of relativity are given explicitly, These diffe 
equations are then transformed into integral equations. 
conditicona cn the surface of a strong discontinuity are 
deduced according to the method of L. I. Sedov (Ref 2) 

Expressions are deduced for the discontinuities of the cnergy 
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Conditions on Shock Waves in the General Theory of SOV/20-123-5-8/50 
Relativity 


second derivatives. In this way, also in the general case 
there is a problem with Cauchy data on the surface of strong 
discontinuity. There are 3 references, 2 of which are Soviet. 


ASSOCIATION: Matematicheskiy institut im. V. A. Steklova Akademii nauk 
SSSR (Mathematical Institute imeni V. A. Steklov of the 
Academy of Sciences, USSR) 

PRESENTED: August 1, 1958, by L. I. Sedov, Academician 


SUBMITTED: February 18, 1958 
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AUTHOR: Skripkin, V; Ae. 
TITLE: Algebraic Integrals for the Application of the Law of 
Similarity to the Flow of an Ideal Medium in the Relativistic 
Case 


PERIODICAL: Doklady Akademii nauk $38R, 1959, Vol 127, Nr 2) PP 287-289 
(USSR) 


ABSTRACT: The continuity equation, the energy equation, and the momentum 
equation, which were developed by the author in an earlier 

paper (Ref 1) are referred to in the introduction for the 
relativistic case of flow of an ideal fluid. The.. following 
ig restricted to the investigation of a one-dimensional flow, 
the unknown functiona being dependent only on a space coordinate 
rand on the time t. For these premises the mass. integral, 
the energy integral, the adiabatic integral, and. the mnonentum 
integral are then calculated. Finally, the continuity equation, 
the adiabatic equation, and the momentum equation applying 
to the special case investigated here are derived from the 
above results. There are 2 Soviet references. 
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Algebraic Integral for the Application of the Law of Similarity to the 
Flow of an Ideal Medium in the Relativistic Case 


ASSOCIATION: Matematicheskiy institut im. V. A. Steklova Akademii nauk 
SSSR 
(Mathematical Institute imeni V. A. Steklov of the Academy 
of Sciences, USSR) 

PRESENTED: April 2, 1959, by L. I. Sedov, Academician 


SUBMITTED: March 31, 1959 
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AUTHOR: Skripkin, V. A. 

TITLE: Discontinuous central-symmetrical motions of ultrarelativistic gas | 


in the general theory of relativity 


PERIODICAL: Referativnyy zhurnal. Fizika, no. 10, 1961, 10, abstract 10A122 
("Zh, prikl, mekhan, i tekhn. fiz.", 1960, no. 4, 3-12) 


TEXT: The problem is considered in self-modeling formulation. Conditions 
in a shock wave are investigated. The asymptotic set of solutions is given in 
vicinities of the values t = 0, r= and t =, r= 0 for the case when a 
moving gas is conjugated, through the shock wave, with the gas at rest, The 
problem is solved on concentration of ultra-relativistic gas to the center, 
which describes schematically the process of origination of a central nebula, 


[Abstracter's note: Complete translation] 
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AUTHOR: Skripkin, V. Ae 


TITLE: Relativistic Gorrecki ous in the Problem of a Point Explosion 
in an Ideal Gravitating Continuous Medium 


PERIODICAL: Astronomicheskiy zhurnal, Vol 37, Nr 2, pp 284-296(USSR) 


ABSTRACT: In the case of a centrally symmetric gravitational field iv 
due to an ideal liquid characterized by the energy-momentum 
tensor given by Eq (1.1) where p is the pressure, p is 


the residual density of the rest mass, and e€ is the in- 
ternal energy per unit residual mass, the Binstein equat— 
ions can be written down in the form given by Eqs (1,4)- 
(1.7) if the system of coordinates defined by Eq (1,3) ee 
eliployed, In these equations differentiation with respec 

to time is indicated by a dot, and differentiation with 
respect to r by a dash, These equations must be supp- 
lemented by the continuity equation given by Eq (1.8). It 
may be shown that if the field equations exist, the latter 
equation is equivalent to the adiabatic condition given by 
Eq (1.9). If the internal energy is given by an equation Wa 
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Relativistic Corrections in the Problem of a Point Explosion in an 
Ideal Gravitating Continuous Medium 


of the form of Eq (1,10), where y is the specific heat 
ratio, then the residual rest mass density is given by 

Eq (1.11) which follows from Eqs (2-5); (14.6); (1.2) and 
(1,10), Only those solutions are considered which can be 
written down in the form of series in powers of ¢”*, where 
¢ is the velocity of light, These expansions are defined 
by Eqs (2.1)-(2.5), where functions which are independent 
of ce carry a subscript, If these expansions are substi- 
tuted into the basic equations (Eqs (1,4), (1.5), (1.7), 
(1,11) and (1.9)), and the coefficients of equal powers of 
c are equated, one can obtain the equations representing 
the zero order approximation, and these are given by 

Eqs (2,6)=(2.10), In addition to Eq (2.7), Eq (1.5) gives 
the further result given by Eq (2,11) which, as can be 
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Ta 
easily verified, is a solution of Eq (2.6), Thus, the first 
order approximation is described by Eqs (2,12)-(2,16), and 
the second order approximation by Eq (2.17). If Eq (2,12) 
is integrated one obtains Eq (2,18) in which Qo: r) 


denotes the right-hand side of Eq (2.12) and A(t) is an 
arbitrary function, If the functions v, and , are 


eliminated from the zero order equations, using Eqs (2.11) 
and (2,18), one obtains Eqs (2,19)-(2.21), It is easy to 

verify that the latter equations satisfy the continuity and 
momentum equations given by Eqs (2.22) and (2,23) respect- 
ively, The function ~/e plays the role of the Newtonian 


potential in these equations, Eqs (2,19) and (2,21) differ 
from the formulae obtained by McVittie in Ref 4 for the case 
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Tdeal Gravitating Continuous Medium 
in which gravitation is absent, only by the presence in 


the pressure equation (2.21) of the second and fourth 
terms, In order to determine the function % it is 


necessary to obtain the third order equation aad to subst1- 
tute Eqs (2.19)-(2.21) into the adiabatic condition which 
can be written down in the form of Eq (2,24) where f is 
an arbitrary function of specific entropy, It may be shown 
from the above equations that the equation defining Do is 


of the form given by Eq (2.29), Coming back to the first 
order approximation, it follows from Eq (2.17) that o, is 


given by Eq (2.31) where g, (6,7) denotes the right-hand 
part of Eq (2.17) and A, Ca) is an arbitrary function, By 


Card 4/%& 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651120018-6" 


CIA-RDP86-00513R001651120018-6 


SI ESS SD aE ES 


3/033/80/037/CL/ 00 7. 
£032 /E914 


Relativistic Corrections in the Problem of a Point Explosion in an 
ideal Gravitating Continuous hbiedium 


eliminating the functions 5, $23 oy, from Eqs (2 .155- 
(2.15) with the aid of Eqs (2.31)°and t2,18), one can 
express Py: (1: Vy in terms of 9 and its deriva- 


tives up to the second order inclusively. If these ex- 
pressions for Pj, fj» % are substituted into the 


first order adiabatic equation given by Eq (2.16), one 
obtains the third order equation for the function 9, (r,t). 


In this way the relativistic energy equation gives the 
classical continuity equation (2,22) as its zero order 
approximation, If one abandons the requirement that the 
residual rest mass must be conserved (Eq (1.8)), one ob- 
tains motion associated with transformations of matter 
into energy and only first order or higher mass will take 
part in these processes. In the Newtonian approximation, 
on the other hand, one has simply non-adiabatic motion for 
which the continuity equation is satisfied. In a previous 
Beier paper (Ref 1), the author showed that she requirement that 
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the flux of energy-momentum of matter, the gravitational 
field, and the residual mass, through the surface of a 
shock wave leads to the relations given by Eqs (4.1) and 
(3.2) where D is the velocity of propagation of the 
discontinuity, tik is the gravitational field energy- 
momentum pseudotensor, De denotes the external normal 


to the shock wave, and the square brackets indicate dis- 
continuities in the quantities included by them. Ina 
centrally symmetric field, and using the system of co- 
ordinates defined by Eq (1.3), it follows from (3.1) and 
(3.2), and from equations (1.5)-(1.7), that Eqs (3.3) and 
(4.4) must be satisfied. If one omits in Eq (3.1) terms 
referring to quantities which are continuous across the 
shock wave, one is led to Eas (3.5) and (3.6), in which 
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(3.5) expresses the continuity of the energy flux and 
(4,6) the continuity of momentum of given matter, If 
the law of motion of the shock wave is expressed by 


r= r&(t), then substituting the expansions given by 

Eqs (2,1)-(2.5) and (3.7)-(3.8) into Eqs ae ~(3.6), one 
obtains the expressions given by Eqs $223 o9)-(3.16) in which 
all the functions are taken at r ear ae relation 


given by Eq (10) is the zero order pace of Eqs(3. 4) 
and (4.6), The determinant 4 of Eqs (3.14)-(3.16) is 

given by Eq (3.17), which shows that this determinant 

vanishes either when the discontinuity moves with the 

velocity of the particles, or when the velocity of the 

shock wave is equal to the velocity of sound, The above 
theory is then applied to the special case in which the 

zero order approximation is Sedov's solution of the problem 

eusae 78 of a point explosion in an ideal gravitating medium at ae 
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for which the specific heat ratio is y = 4/3, The state 
of matter and radiation in the Universe as a whole approxi~ 
mately corresponds to this value of y . It is shown that 
a gravitational wave is propagated in front of the shock 
wave and perturbs the medium at rest before it is reached 
by the shock wave, There is 1 figure and 8 references of 
which 5 are Soviet and 3 are English, 
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AUTHOR: Skripkin, V. A. 
ngs LR SEER IE cate nea, 

TITLE: Point Explosion in an Ideal Incompressible Fluid in the 
General Relativity Theory 

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 1355, No. 5, 


pp. 1072 -'075 


TEXT: The radial motion of a gravitating ideal incompressible fluid 
which was originally in equilibrium is studied after a point explosion 

in the center. For this case Einstein's equation of gravitation is set up 
according to a paper by Taub (Ref. 1). The propagating ball has two sur- 
faces, one limiting it to the outside, the other limiting the vacuum 
formed in the center. If the moving fluid borders on the vacuum along the 
world lines of the particles of the two surfaces, the motion may be 
regarded as an explosion of an incompressible fluid. The conditions under 
which the fluid performs oscillatory movements are briefly dealt with. 
Finally, Newton's apprcximation for low particle velocities is discussed. 
There are 2 figures and 3 references: 1 Soviet, 1 German, and 1 US. 
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AUTHOR: Skripkin, V.A. 
TITLE: Discontinuous Centrosymmetric Motions of Ultra- 
relativistic Gas in the General Theory of Relativity 
PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol. 38, No. 1, 
pp. 192 - 195 
TEXT: The present author has used the Einstein equations: 
1 
ik ik ik ik 
RO <= g RS > «| Ce + p)uui - & p| (1) 
2 
to solve the problem of the motion of ultra-relativistic gas, if 
having the equation of state e« = 3P; towards the centre of 


symmetry. The gas moving from the periphery towards the centre 
is separated from the gas which is at rest in the central part 
of the region by a shock wave. If one uses a system of 
coordinates in which: 


4g? = YR v3 Oae® = xleiwer® = r2(ae? + sin'a*) (2) 
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where t and r are the time and space coordinates and o 
is a constant having the dimensions of velocity, then the 

a equilibrium state is represented by the following simple 
solution of Eq. (1): ; 


7 1 3 
Y= bor, x =~) “Pp = — zr KE = Zz (3) 
4 7r 7r 


where b is a dimensionless constant, and in the region 
occupied by moving gas (Sedov - Ref. 1): 


to 


r 


2 
Y= = y(B), x= x(%). & 
t 


tl 


(4) 
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where x and y are dimensionless functions of - 

Using the notation gq = (dx/d }, Za. (1) can be feduced 
to the following set of Sune tena: 


ay _ he-940(B-4)+(8-9FGE +)-#-2 3] Pe 
. a+ (Ge—4) ayapras) 
saci 
ecrbennty pee [eee Kl 
y — 
Z(G) 85S + By 
a a ty[/Et+i($S—2)) 1) 
xp =e [22-4495] (8) 
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In these equations, Eq. (5) defines y as a function of 
x and the values of q, —-q/:X, q/ y and ag/ (dy/dx) are 
Siven by Eq. (6). When the state or equilibrium (3) exists on 
the inner surface (with respect to the centre of symmetry) of 
the shock wave, one finds that on the outer surface of the 
wave (- = 1): 

.= 24 Want =3 (2n + Want —3) ; . (9) 

. 16 (n -+ V4n? — 3) 


Bt) = 46 (n + Van? — 3)? (20 Se (2m +V n= 3). 


and 
dz 3 Van? —3 —3 


(10) 
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where \3/2 <n <1. Asa result of the numerical 


— 

solution of the above Cauchy problem for n= 0.9 , the 
functions y = y(x) and q = q(x), were determined. The 
dependence of these functions on is defined by the 
equation: 

dx 

o = exp (11) 
q(a) 
7/4 

while up and dr/dt are given by Eqs. (7) and (8). x 
The asymptotic expansion of x(&) and y(& ) in the 
neighbourhood of & = ot’ /r = 0 is of the form 
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x =a, + ais + ae" Eo <fuesary 


— arte i bo + b,€ 7% een ee 


where ass b. and a are constants. The pressure and the 


(12) 


velocity of particles Un measured in the proper time for 


each point of space are given by (3 = 0) 


1 U ab 
up = — (a, -24@)r%, = Vor (2a, - 5 + 3a) (13). 
an Cc 2aay 
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The numerical results are shown in Figs. l- 5. 
A detailed account of this work is given by the author in 
Ref. 4. There are 5 figures and 4 references: 3 Soviet 


and 1 non-Soviet. 


ASSOCIATION: Matematicheskiy institut Akademii nauk SSSR 
(Mathematical Institute, Acacemy of Sciences, 


USSR) 
SUBMITTED: June 14, 1960 \ 
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AUTHOR: Skripkin, V. A. 
TITLE: A Class of Progressing Motions in an Ultrarelativistic Gas 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, 
pp- 791 - 794 


TEXT: The relativistic equations of motion of an ideal homogeneous medium 
have the form 


Vi (e + p)ué ué ~ gi*p = 0 (457) 
V, (eu )20 (1.2). ‘ 


The author applies the theory of dimensions when investigating the central- 
symmetric motion of an ultrarelativistic gas by means of the equation of 


state j 
—& = 3p (1.3). 
This equation is an approximation for ideal monatomic gases if the tempera- 


ture @ = p/ec? 91. For the problem studied here, (1.1) may be represented 
by two equations: 


Cara 1/4 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651120018-6" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651120018-6 


RTT INTIS ECE EE SESS rarities RS 
88,01 
A Class of Progressing Motions in an Ultra- s/020 61/136/004/007/026 
relativistic Gas BO019/B056 
a eipy fo" a (pte)v 2 (ptre)v 
—( jes yas = 0 (1.5) 
at 27.2 or 27.2 r 2; 2 | 
1-v /c 1-v /e 1 /c 


1 4a (p+e)v a et hah 2 ev?/o7+p 2p 
sae a2) * art Sa a oa TR ee a 
(1-v“/e")e T'4 - v°/e jev"/c 
Here, t = x° denotes time, and r = x the particle radius. By means of 
(1.3) it is possible, by elimination of &, to solve equations (1.5) and 
(1.6) independently of (1.2). By introduction of the reduced functions 
P(A) = p/P,» v(~) = v/e, where A= r/ct, the following equation is 


obtained for V(X) in the above-described manner: 


2 
av/an « — UO (2.3), which offers 


atv? (a?-3)+4ave 3a f 
solutions to V = +1, V = 0, and A= 0. On the basis of the integral curves 
shown in Fig.1, the author discusses (2.3) in detail, after which he 
studies the concrete problems of contraction, of expansion, and of the 
plunger by means of the theory developed here. There are 1 figure and 
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